Introduction
Librarians' roles have naturally changed and evolved through time. However, during the past decade, the dramatic transformation in higher education, the ever-shifting research and scholarly landscape, and the unrelenting advances in technology have had a significant impact on the responsibilities of academic librarians.
In response to societal changes and financial constraints, universities have established new institutional priorities and have committed to enriching the student experience and supporting their success better. This new academic environment, along with the rise of alternative publishing models, the explosion of digital and licensed resources, the creation of digital content, and the ubiquitous presence of social media, challenge librarians to rethink their roles. Recent demands by government agencies to have publications resulting from funded research made freely available and research data deposited into an accessible repository or database have created new opportunities for librarians and encouraged their involvement in the lifecycle of research data.
Librarians are adapting to this new environment by collaborating with faculty in research, teaching, and scholarship and striving to enhance the user experience. Traditional functions such as reference work and collection management are rapidly losing their status as primary responsibilities of librarians, while new functions related to research support, data management, bibliometrics, digital initiatives, scholarly communication, and user experience are increasingly becoming part of the academic librarian's responsibilities. While librarians in many institutions have adopted some of the new functions and are in the process of reinventing their roles, others are in the early stages of doing so.
Although the literature abounds with articles on the new and emerging roles of librarians in academic institutions, there is a dearth of research on Canadian academic librarians' changing roles and responsibilities. The present study aims to address this gap by exploring role and responsibility changes as experienced by librarians in Canada's 15 research-intensive universities (U15). 1 This article presents the results of a survey designed to meet the following objectives: identify librarians' new and emerging roles, gauge confidence levels of librarians in new roles, identify librarians' training needs, measure librarians' job satisfaction relative to new roles, and report on librarians' perceived impact of their roles on the academic enterprise.
Canadian Context
The target population for the survey are librarians working in the U15 libraries. These libraries are members of the Canadian Association of Research Libraries (CARL), and 13 of the 15 institutions whose librarians were surveyed are members of the Association of Research Libraries (ARL). These libraries all belong to publicly funded universities that rely primarily on government funding and tuition fees to deliver programs. Academic librarians in Canada enjoy academic status that includes tenure or a form of continuing appointment and the right to participate in university governance. 2 In the Canadian context, research support and scholarly communication are heavily influenced by the three main governmental granting agencies that are referred to as the Tri-Agency. These granting agencies include the National Sciences and Engineering Research Council (NSERC), the Social Sciences and Humanities Research Council (SSHRC), and the Canadian Institutes of Health Research (CIHR). Since 2008, CIHR has had an open access policy, which requires grant recipients to make their final peer-reviewed manuscript available within 12 months of publication. This open access policy was extended to NSERC-and SSHRC-funded research for all grants awarded after May 1, 2015. 3 In 2018, these agencies developed a draft Tri-Agency Research Data Management Policy, which includes suggestions for institutional data management strategies, researcher data management plans, and data deposit. The policy is still under review and is not currently in effect. 4 While this study was conducted in Canadian research intensive universities, the survey results should be of interest to other ARL libraries, as the institutions have many similar functions. The main difference between Canada and the United States is that the requirements for open access and data management by the main granting agencies in Canada is still relatively new and compliance is low. 5 Scholarly communication is an area that has received a great deal of attention from Canadian postsecondary institutions. CARL has been instrumental in addressing issues related to scholarly communication and the role of academic libraries. Much of its work in recent years has focused on open access publishing and the creation of a sustainable scholarly communication system in Canada. 6 In regard to digital scholarship, U15 libraries are at different stages of developing services in this area. While many libraries offer this assistance from multiple service points, others such as McMaster University Library and the University of Alberta Libraries are delivering or planning to deliver these services from a central collaborative space. 7 Teaching is a core function of most Canadian academic librarians. A 2014 Canadian Association of University Teachers (CAUT) survey reports that 93.53 percent of librarians in Canada indicate at least some teaching or instructional activities as part of their workload. 8 In the past decade, Canadian postsecondary institutions have increasingly focused on enhancing the user experience in both physical and virtual spaces. U15 libraries have redesigned and repurposed library spaces, with some having recently launched large-scale master plans to modernize their facilities (examples: McGill University and University of Saskatchewan). 9 Overall, libraries have implemented a wide range of student engagement initiatives and introduced new technology-based services.
Literature Review
The seminal Association of Research Libraries (ARL) publication New Roles for New Times: Transforming Liaison Roles in Research Libraries served as the initial foundation document for this study in that it identified and helped to delineate new and emerging roles of liaison librarians in the areas of investigation. 10 During the past decade, a number of studies have provided snapshots of librarians' roles and activities. Nero and Langley, in their benchmark study, create an open access data set that provides a record of what an academic librarian does in the early 21st century. 11 Gwyer performs a retrospective analysis of published literature looking at how librarianship has changed and projects future trends. 12 Cox and Corrall describe how academic librarianship has evolved in the last two decades and how new academic library specialties have developed. 13 In a systematic review investigating the changing roles of health sciences librarians, Cooper and Crum find "sixteen new roles or activities … and four new twists in traditional roles." 14 The literature reporting on librarians' emerging roles in research support has surged in the last decade, with many earlier publications illustrating the burgeoning discussion. 15 A 2013 study by Corrall, Kennan, and Afzal explores bibliometrics and data support activities in academic libraries in Australia, New Zealand, Ireland, and the UK and finds a skills deficit and low confidence levels among librarians. 16 In 2014, they further analyze their data to find out how librarians will meet the demand for more research support services and develop their skills and knowledge. 17 In their 2012 survey, Cox and Pinfield gauge UK academic libraries' involvement in and challenges of research data management and compare their survey results with those of Corrall et al. and Tenopir, Birch, and Allard. 18 This study by Tenopir et al. reports the results of a survey of ACRL members "to provide a baseline assessment of the current state of and future plans for research data services." 19 Three additional articles by Tenopir et al. focus on research data services provided, librarians' preparedness to deliver these services, and their attitudes toward the importance of this activity. 20 More recently, Tenopir et al. explore the situation in European academic libraries to determine what research data services are currently offered and planned for the future. 21 In 2017, Cox et al. offer an international perspective with a survey on "research data management (RDM) activities, services, and capabilities … in Australia, Canada, Germany, Ireland, the Netherlands, New Zealand, and the UK." 22 In another wide-ranging study, Keller examines the development and sustainability of research support services in Australian university libraries and compares the developments in Australia with those in three European countries. 23 Other studies have a more specific focus. Among these is Auckland's survey of subject librarians and managers in the Research Libraries UK member libraries that examines the role of librarians in meeting researchers' needs and identifies challenges associated with skills gaps. 24 Antell et al. explore the involvement of science librarians providing data management services in ARL institutions and gather information about skills requirements. 25 A few publications that examine teaching functions, knowledge acquisition and application, and confidence in librarians' abilities informed this project. Bewick and Corrall focus on how subject librarians acquire and apply their pedagogical knowledge and examine five teaching activities. 26 Waite, Gannon-Leary, and Carr investigate the tutoring role of librarians in the online environment. 27 A Canadian survey of librarians reveals that the majority of respondents considered teaching an integral part of their professional identity and concludes that, to gain confidence in their teaching, librarians need more formal education. 28 More recently, a revisioning of the teaching role where collaboration and leadership are key components is emerging. To that point, ACRL's 2017 document Roles and Strengths of Teaching Librarians promises to transform the role by proposing a holistic, conceptual model with seven interconnected roles and identifying the strengths required to fulfill each of these roles. 29 A precursor to this critical document is an article by Bowles-Terry and Donovan in which they advocate for a proactive and collaborative role in which librarians achieve their "potential as pedagogical experts and instructional consultants." 30 Studies going back to 2012 promote the role of librarians in digital scholarship and their capacity to engage and become effective partners. Vandegrift focuses on the role of digital humanities in the library, promoting the idea of moving from a "service" model to a "production" model. 31 His later article, coauthored with Varner, continues to make the case that digital humanities and libraries are natural scholarly partners. 32 Sula presents a conceptual model of libraries and digital humanities coming together where librarians can engage in and perform the work of digital humanities. 33 More recently, a 2015 survey of academic librarians and faculty conducted by Cengage Learning and American Libraries provides an important measure in time. 34 The survey identifies support services and challenges, including staffing issues. It establishes a preference for a model where the library is a research partner rather than a service provider. Finally, King proposes a new role that combines digital librarian and digital humanist, underscoring the librarian's capacity to be an equal partner in the process. 35 Until recently, many publications on user experience describe the experience that students and faculty have with online interfaces, websites, and virtual library services. During the past few years, user experience (UX) has become its own specialty encompassing a more holistic view of service. In two related articles, Bell advocates that "Academic librarians should look for ways to improve processes to make using the library more seamless, convenient and time saving" 36 and encourages librarians to adopt a design orientation that will result in "an experience that leverages the library's unique elements that are impossible to obtain elsewhere." 37 To understand the new UX specialization, MacDonald conducted a qualitative study involving interviews with 16 librarians who have "User Experience" in their titles. His report provides a timely snapshot of this developing role. 38 He further expands on this work when he delves into the factors that led to the emphasis on UX and its benefits and challenges. 39 As librarians shift from collecting, organizing, and preserving materials to creating, sharing, disseminating, and curating knowledge, new roles related to scholarly communication are emerging. In a survey of repository managers in Italy, Cassella and Morando assess the roles and skills required to implement and manage institutional repositories. 40 Looking into the future, Chadwell and Sutton see libraries shifting from being "consumers of information to becoming disseminators of scholarship" 41 and envision how open access and library publishing will create new roles for librarians. Not all librarians are ready to assume these roles. An Israeli study by Klain-Gabbay and Shoham finds that approximately one-third of the librarians surveyed appear to be uninterested or underestimate their capabilities to be actively involved in scholarly communication. 42 A large body of literature examines how prepared librarians are and what new skills they require to perform their roles. 43 Researchers such as Riley-Huff and Rholes investigate librarian readiness and methods librarians have used to acquire their skills, 44 and Hess describes job-embedded professional learning. 45 Several articles address the fact that, for librarians to perform their new roles, pedagogic theory needs to be integrated into their training. 46 The one anomaly appears in Bewick and Corrall's study, where the majority of UK librarians report that they have sufficient knowledge to fulfill their roles. 47 There are very few comprehensive studies investigating academic librarians' overall job satisfaction that relate to the current research. One is a 20-year-old Canadian study by Leckie and Brett that explores job satisfaction of Canadian university librarians replicating Horenstein's study of American librarians. 48 Both studies report that the single most satisfactory element of their work is their relationship with their clientele.
There is an overwhelming number of articles dealing with the impact of librarians on the academic enterprise. For the purpose of the current study, Robertson's article is relevant. His interview of provosts from nine U15 Canadian universities quantifies their perceptions of their libraries' contribution to institutional priorities. 49 They share their belief that librarians should take on a greater collaborative role with faculty and teaching support units around pedagogical developments. They discuss the changing roles of librarians and the need for librarians to become active as embedded partners in teaching, research, and learning activities of the university.
Methodology
A survey was sent to 743 academic librarians, including archivists, working in Canada's U15 universities. The U15 identify themselves as Canada's leading research-intensive institutions that conduct 80 percent of all competitive university research. They consist of 12 English-language and two French-language universities and one officially bilingual university. These universities were selected to make the project manageable and to obtain responses from librarians employed by institutions with similar missions. Senior library administrators (that is, university librarians, deans, directors, and their associates) were not included in the survey population.
The survey is an attempt at a census; therefore, the results are representative only of those who responded and are to be viewed as descriptive in nature. Respondents were assured that their replies would be kept confidential and that the study had been reviewed and approved by the University of Manitoba's Research Ethics Board. SurveyMonkey was selected as the survey software, and SPSS, IBM SPSS Statistics Version 24, and R, RStudio Version 1.1.447 statistical software were used to analyze the data. Cronbach's alpha test was used to measure the reliability of the survey. The following tests were also used for different aspects of the data analysis: ANOVA and Pearson Chi-square tests, Kruskal-Wallis test, Dependent (Paired) two-group Wilcoxon Signed Rank Test, and Independent two-group Mann Whitney U test. The statistical software used were recommended by the University of Manitoba's Statistical Consulting Services. The survey questionnaire and the data are stored in the University of Manitoba's Dataverse repository and are available for use.
Survey Instrument
A 38-question survey was designed in English and French. The survey gathered demographic information and addressed five areas of investigation: Research Support, Teaching and Learning, Digital Scholarship, User Experience, and Scholarly Communication. These areas and the functions related to each of them were identified primarily in the ARL publication, New Roles for New Times: Transforming Liaison Roles on Research Libraries. 50 Additional functions were identified through a review of the literature and job postings. Within each of the areas of investigation, respondents were asked which functions they perform, how confident they are in their abilities to carry out these functions, how they acquired the skills to do their work, and where they require more training. Respondents were also invited to state whether they perform a traditional or a new role and to assess the amount of time they spend on either role. They were then asked how satisfied they are with their position and what impact they believe they have on the academic enterprise. For the most part, the questions were close-ended; the most probable choices were provided, and respondents were invited to check as many as applied. Respondents were also given the opportunity to provide additional possibilities in an "other" option and to submit general comments at the end.
Seven librarians and archivists from both English-and French-language institutions piloted the survey. After some adjustments, the final survey was distributed in March 2017, with reminders sent in the following two weeks. The distribution list was created using the CAPAL (Canadian Association of Professional Academic Librarians) membership directory and staff listings on each of the U15 libraries' websites.
The Cronbach's alpha was used to measure the reliability of the survey questions, and it was determined that the responses to the librarians' confidence level questions have high reliability with Cronbach's alpha = .735, as do the responses to the questions related to the librarians' job satisfaction in performing traditional and new roles, with Cronbach's alpha = .908 and .934, respectively; and the responses to the questions related to the impact librarians performing traditional and new roles have on the academic enterprise have high reliability as well, with Cronbach's alpha = .842 and .761, respectively. In summary, the instrument is a reliable and valid tool for the survey and study.
Profile of Respondents
A total of 205 of 743 librarians completed the survey, garnering an overall 27 percent response rate. Responses were received from every U15 university, with individual university response rates ranging from 14 to 51 percent. Some librarians did not respond to all questions; hence, there are a small number of missing values.
A profile of the respondents reveals the following information:
• 52 percent (n = 105) have up to 10 years of experience working in a postsecondary institution; • The largest number of respondents (36%, or n = 73) have been working in their current position between 4 and 10 years; • 36 percent (n = 73) have an additional master's degree and 6 percent (n = 12) have a PhD.
Results
This study focuses on five areas where there has been a significant shift in librarians' roles in recent years: Research Support, Teaching and Learning, Digital Scholarship, User Experience, and Scholarly Communication. 
Research Support
The first area of investigation is Research Support, which includes information discovery, systematic reviews, grant application support, as well as various aspects of bibliometrics, and data management. Of the 204 respondents, 173 stated that they provide one or more of the services offered as options with 31 stating that they did not provide any of the services (see Table 1 ). Overwhelmingly, 75 percent 51 (n=153) of the respondents reported information discovery, e.g. consultations and literature reviews as a service they offer. Respondents reported delivering the other services at comparable rates ranging from 23-28 percent (n=46 to 58).
A more detailed analysis of data management and bibliometrics was performed to find out more specifically what aspects of these functions librarians are most likely to provide. The results in table 1 reveal that assistance with the use of technology, infrastructure, and tools at 26 percent (n = 43), support for data deposit in institutional repository at 26 percent (n = 42), and finding external data sets at 22 percent (n = 36) are the top three data management services provided. Respondents currently seem to be providing what can be more closely characterized as traditional assistance and support functions. They are less involved in the development of data management tools and the development of institutional policies.
The results show that librarians provide bibliometric services at a higher rate than data management. Bibliometrics training is the highest delivered service at 30 percent (n = 47), followed by citation reports at 27 percent (n = 43), and altmetrics at 25 percent (n = 39). Twenty-two percent of the respondents provide calculation of research impact (n = 35) and h-index calculations (n = 34).
Teaching and Learning
For the second area of investigation, Teaching and Learning, functions beyond the traditional bibliographic instruction and orientation were explored. Twelve services were offered as options. Of the 190 respondents, 168 stated that they provide one or more of the proposed services, and 22 reported that they did not provide any of these services.
As table 2 indicates, the two services, classroom teaching to students and one-on-one teaching, selected by the highest number of respondents at 78 percent (n = 149) and 75 percent (n = 142) respectively, could be seen as more traditional than new. However, a considerable number of respondents ranging from 43 to 48 percent deliver emerging services: copyright consultation (n = 82), teaching workshops for faculty (n = 90), and tutorials (n = 92). As for what could be considered newer roles, the highest responses are for instructional design (n = 47), participation in course management systems (n = 69), online learning (n = 73), and short videos, screencasts (n = 74), ranging from 25 to 39 percent. Not surprisingly, very specialized services such as media literacy, data literacy, and mapping and GIS garnered much lower rates.
Digital Scholarship
In addressing Digital Scholarship, the survey investigated 11 services relating to the use of advanced computing technologies and digital media to visualize and analyze data and to create new scholarly works. Results show that slightly more than half (103) of the 184 respondents provide one or more of the services offered as options, with 81 providing none of the services. Of the five areas of investigation, Digital Scholarship is the area with the lowest rate of participation. Copyright consultation is provided at 36 percent (n = 67), almost double the next highest service that is project development support at 20 percent (n = 37). Text encoding and text mining are very low at 3 percent (n = 6) and 5 percent (n = 10) respectively (see table 3 ).
User Experience
This survey focuses on questions related to assessment, communication, user-centered design, and liaison with staff and faculty. Of the five areas of investigation, User Experience garnered the highest number of respondents, with 177 stating that they provide one or more of the User Experience functions presented to them (see table  4 ). Only 7 replied that they did not deliver any of the services listed. Overwhelmingly, the top response is liaison with staff and faculty at 87 percent (n = 160), followed by library services assessment at 46 percent (n = 85), and then student engagement initiatives at 41 percent (n = 76). Technology-based activities such as communication via social media, user-centered design, and technology assessment garnered respectable results. 
Scholarly Communication
The survey aims to find out to what extent Scholarly Communication is part of librarians' responsibilities. Services related to alternative publishing models, funder mandates, copyright, data management, electronic publishing, digital rights, and open educational resources were offered as options. Of the 171 respondents who answered the questions related to Scholarly Communication, 117 stated that they provide one or more of the services offered as options, and 54 chose the none of the above option. Consultation on alternative publishing models, including open access had the highest response rate at 49 percent (n = 84). As in the areas of Teaching and Learning and Digital Scholarship, copyright and intellectual property ranked highly, with a 41 percent (n = 70) response rate. Consultation on funder mandates and policies was the next highest service, provided by 26 percent (n = 44) of the respondents. Both areas of digital rights management and training in open educational resources recorded limited activity at 10 percent (n = 17) (see table 5 ).
In summary, the results show that the areas of Research Support (n = 173), Teaching and Learning (n = 168), and User Experience (n = 177) garnered the highest response rates, with librarians indicating that they provide one or more of the services offered as options. Scholarly Communication (n = 117) and Digital Scholarship (n = 103) received the lowest rates of response.
Overall, most librarians revealed that they perform functions in more than one area. The majority responded to all five areas.
Librarians' Confidence Levels
After exploring what services or functions librarians fulfill in each of the five areas of investigation, the survey participants were asked how confident they are in their ability to perform their duties in each area. The majority of librarians are either confident or very confident in their abilities. The respondents are most confident in the area of Teaching and Learning, with 75 percent (n = 126) of them reporting being confident or very confident, whereas they report considerably lower levels of confidence in the areas of Research Support (62%, n = 102), User Experience (60%, n = 104), Scholarly Communication (51%, n = 62), and Digital Scholarship (50%, n = 53). At the other end of the scale, none of the respondents state that they lack confidence in Teaching and Learning and only 1 percent (n = 2) indicate having no confidence in User Experience (see figure 1 ). Assuming that there may be a difference between the confidence level and years in current position, five ANOVA Chi-square tests were used to find out if there is a relationship between years in current position and each of the five areas of investigation, pairwise and separately. Based on the testing results and on the significance level set at 0.15, there is no statistically significant relationship between confidence and years in position for Research Support (P = 0.270), Teaching and Learning (P = 0.353), User Experience (P = 0.523), and Scholarly Communication (P = 0.620). However, there is statistically sufficient evidence to conclude that there is a relationship between years in current position and confidence levels for Digital Scholarship (P = 0.106). (See table 6 
.)
Additionally, five nonparametric Kruskal-Wallis tests were used to test the difference between the years in current position and the librarians' confidence levels in each of the areas of investigation, pairwise and separately. Based on the testing results and on the significance level set at 0.15, there is a significant difference in the librarians' confidence levels for Digital Scholarship and years in current position (P = 0.055). Librarians that have worked less than one year in their current position have a higher level of confidence in Digital Scholarship than librarians with one or more years of experience. Similarly, while there is no significant difference in the confidence levels for Scholarly Communication, librarians performing those functions and having less than one year of experience were the most confident in their abilities. In the other three areas of investigation, librarians with less than one year of experience in their current position were less confident than librarians with more experience (see table 7 ). 
FIGURE 1 Confidence in Abilities to Perform Duties

Training and Training Needs
Another objective of the study was to examine how the respondents acquired the skills and knowledge that enable them to perform their duties (see figure 2) . Overwhelmingly, respondents stated they acquired their skills primarily through professional work experience and selfteaching. The next highest responses for all areas of investigation were participating in external professional development activities and attending workshops or seminars within the library. Skills and knowledge acquisition through library and information science programs and other formal training is considerably lower. Training provided by vendors or suppliers is ranked the lowest as a means to learn new skills except in the area of Research Support (29%, n = 47). The respondents were asked to indicate what additional training they require to perform their duties in each area of investigation. The results for each area are displayed in descending order of need (see figure 3 ). Functions that garner more than 50 percent in each area are data curation skills, 62 percent (n = 99); skills in statistics and quantitative methods, 60 percent (n = 96); knowledge of bibliometric tools and techniques, 58 percent (n = 93); text-mining, 56 percent (n = 58); data management (Digital Scholarship), 55 percent (n = 57); assessment methodology and techniques, 56 percent (n = 95); data management (Scholarly Communication), 57 percent (n = 68); digital rights management, 57 percent (n = 68). None of the functions in Teaching and Learning received a response rate of more than 50 percent. Not all respondents expressed a need for additional training: 4 percent (n = 6) reported that they do not require additional training in Research Support; 7 percent (n = 12) in Teaching and Learning; 12 percent (n = 12) in Digital Scholarship; 13 percent (n = 22) in User Experience, and 7 percent (n = 8) in Scholarly Communication.
A small number of the respondents indicated needing training in subject or disciplinary knowledge (Research Support). This could be explained by the fact that, in the collection of demographic information at the beginning of the survey, when asked what functions they fulfill as part of their current responsibilities, 150 (74%) of the librarians reported having liaison/ subject specialist responsibilities.
Traditional vs. New Roles
Given that most librarians are not performing new or traditional roles exclusively, a major interest of the study was to determine how many librarians are performing new roles (that is, Research Support, Teaching and Learning, Digital Scholarship, User Experience, or Scholarly Communication); how many are performing traditional roles (such as reference, instruction, cataloguing, collection development, or administration); and how many are carrying out hybrid roles that 
Job Satisfaction
Having asked the respondents if they perform a traditional or a new role, it was deemed important to ask how satisfied the librarians are with the opportunities that their work provides. A Likert scale with the response options of very satisfied, satisfied, neutral, dissatisfied, and very dissatisfied was used to rate several intrinsic aspects of job satisfaction. 52 For the librarians performing either the traditional or the new roles, the Independent two-group Mann Whitney U Test (W test statistics), with the significance level set at 0.05, was applied to determine significance. The results of the scores (from 1 to 5) for each 5-point Likert scale were ranked and the mean ranks of the new and traditional role groups were computed. The group with the higher mean rank indicates that this group should have a greater number of high scores within it. Table 8 shows that the satisfaction level for both groups is comparable in six of the seven areas presented. The only statistically significant finding is that the respondents performing a new role are more satisfied with their opportunities for challenge (P = 0.01043). For the librarians performing both traditional and new roles, the Dependent (Paired) two-group Wilcoxon Signed Rank Test (V test statistics) was applied (see table 8 ). With the significance level set at 0.05, the following findings are statistically significant:
• The librarians performing a new role are more satisfied with assigned duties than those performing a traditional role (P = 0.009084). • The librarians performing a new role are more satisfied with opportunities for challenge than those performing a traditional role (P = 0.02499). • The librarians performing a new role are less satisfied with opportunities for independent action than those performing a traditional role (P = 0.02904).
Impact on the Academic Enterprise
Another objective of the study was to determine what impact librarians performing traditional versus new roles believe they are having on the academic enterprise. Using a Likert scale with the response options of substantial, moderate, and low, the respondents were asked to rate a number of impact statements.
Similar to the measure of satisfaction results, the Independent two-group Mann Whitney U Test (W test statistics), with the significance level set at 0.05, was applied to determine if there is a significant difference as to how librarians performing either the traditional or the new roles view their impact on the academic enterprise. The results of the scores (from 1 to 5) for each 5-point Likert scale were ranked and the mean ranks of the new and traditional role groups were computed. Results indicate that there is no significant difference in the impact level for both groups in any of the six areas presented (see table 9 ). For the librarians performing both the traditional and new roles, the Dependent (Paired) two-group Wilcoxon Signed Rank Test (V test statistics) was applied (see table 9 ). With the significance level set at 0.05, the following findings are statistically significant:
• The librarians performing a new role perceived themselves to have more impact on contributing to scholarly communication than those performing a traditional role (P = 0.02621). • The librarians performing a new role perceived themselves to have less impact on contributing to student success than those performing a traditional role (P = 0.003686). • The librarians performing a new role perceived themselves to have more impact on supporting researchers than those performing a traditional role (P = 0.0002126). • The librarians performing a new role perceived themselves to have less impact on supporting teaching and learning at the classroom level than those performing a traditional role (P = 0.01473).
Respondents' Comments
At the end of the survey, the respondents were asked if they had any other comments on the new and emerging roles of academic librarians. Thirty-eight (19%) respondents offered a broad range of opinions. Many expressed differing views on the evolution of librarians' roles and the tension that librarians, seemingly liaison or subject librarians, are experiencing in regard to workload, expectations, and sense of value. Some of the concerns expressed follow:
• The new roles are interesting and needed but they tend to result in librarians working in "silos" within their own organization. • I worry that the subject specialist role is becoming increasingly devalued over time, despite the need for same. • I believe both the traditional and emerging roles of academic librarians are important. The strength of traditional librarianship model is in the deep knowledge of one's collection and its management.… I appreciate the work of functional specialists (copyright, data curation, scholarly communication) and I would like to get to know their roles better so I can refer my faculty to them when there is need. • It seems that librarians are having to take on new roles in addition to their traditional roles not because they aren't already working at capacity, but because there isn't sufficient funding provided to hire more librarians to take on these newer roles. • The liaison model is dead, as are traditional library services for the most part. It's time for us to embrace our new role. • New roles and traditional roles likely need to co-exist and develop together.
• Library management don't understand that liaisons are preferring expanded roles, and that researchers many times don't want to be referred to someone they don't know. Two other themes emerge in the comments: training and partnership with faculty. As reported earlier under Training and figure 3, part of the research focuses on what additional training librarians require to perform the new functions identified in each of the areas of investigation. It is significant that, notwithstanding this opportunity to articulate their training requirements, several respondents felt compelled to restate this critical need in the comments:
• We need more cross training, and an acknowledgement of impacts on workload.
• …academic librarians …need to understand what constitutes research… Our library and information programs have failed to understand this important component… Librarians should be seeking more advance [d] degrees.
• There is little training support for new and emerging roles-much of the learning is done on the ground and off the side of one's desk; however, this role does suit the professional who enjoys challenges and prefers a pioneering role. • Opportunities for relevant and targeted support and training in emerging roles is essential for success. • Le poste dédié à l'évaluation est relativement nouveau (environ 1,5 année) et nous sommes encore dans les débuts. Le programme de maîtrise n'est pas conçu pour préparer les étudiants à un tel poste. Les congrès, les communautés de pratique, les ateliers, la collaboration des collègues, la débrouillardise, etc. sont des alliés précieux. [The position dedicated to assessment is relatively new (about 1.5 years) and we are still in early days. The master's program is not designed to prepare students for such a position. Conferences, communities of practice, workshops, collaboration of colleagues, resourcefulness, etc. are valuable allies.] A few powerful comments reflect the need for a robust librarian-faculty partnership in the performance of the new and emerging roles:
• …my experience has confirmed how important it is for librarians to get outside the library to contribute to the broader University community and institutional strategy. • Librarians must absolutely position themselves as faculty partners in data, digital projects, digital research and teaching. They must propose new models and challenge status quo, providing solutions to the problems faculty actually have and can address… Staying within old roles is a sure death sentence to the profession, and to the library as part of the campus. Anyone in leadership who does not see this is destroying their institution and the careers of the hard-working professionals who are entrusting their futures to the organization.
Discussion
The study results clearly demonstrate that librarians are still providing many services that relate to traditional rather than new roles: for example, information discovery, classroom teaching, one-on-one teaching, and liaison with staff and faculty garnered among the highest response rates in their respective areas of investigation. This outcome is further reinforced in the area of Digital Scholarship, where results show that, while some librarians are providing digital scholarship services that require more advanced skills, most librarians are still offering their expertise in the more traditional spheres of service. However, the results also illustrate a transition to the newer roles. Copyright and intellectual property consultation and consultation on alternative publishing models ranked very high, a clear indication that librarians are responding to the changing publishing landscape and are providing services in areas like open access publishing. In addition, there are several areas where more than one-third of the respondents reported activity: bibliometrics training, creating short videos, online learning, participating in course management systems, library services assessment, and communication via social media. Technology-based activities such as user-centered design and technology assessment garnered respectable results, further evidence that librarians have adopted new tools to evaluate user needs and transform the delivery of services. High response rates for these User Experience functions as well as others is not surprising, since transforming library services to meet user needs has always been fundamental to librarianship and most librarians are involved at some level in the delivery of library services. Consultation on funder mandates and policies, a service that will likely grow as adherence to the Canadian Tri-Agency Open Access Policy of 2015 increases, was also selected by a fair number of respondents. Nevertheless, results for some of the services provided (for example, mapping and GIS, text-mining, text encoding, and data curation) are very low. This is likely due to the specialized nature of the work and the small number of librarians required by institutions to deliver these services.
Overall, librarians are confident in their abilities to perform the new roles. When the areas of investigation are correlated with the number of years the librarians have been working in their current position, there are no statistically significant differences in their confidence levels except in the area of Digital Scholarship, where the librarians with less experience expressed a higher degree of confidence. One would expect an opposite result; however, this may suggest that libraries have hired librarians who already possess these specialized skills.
The new roles require new skills and knowledge. The survey results reveal that librarians who perform the new roles acquired their competencies primarily through professional work experience or by self-teaching. Understandably, since nearly half of the respondents have been working as librarians for more than 10 years, well before some of the functions that were listed in the survey emerged, they have not received this type of training in LIS schools or held a position requiring it.
Although librarians are confident in performing their new roles, interestingly they also state that their training is clearly insufficient and that they require additional training that will better enable them to provide the new services and to maintain their professional competencies. Very few claim that they require no training. The survey identified many areas in which the librarians require additional training (see figure 3 ). Data curation skills, statistical training, bibliometrics tools, text mining, data management, assessment methodologies, and digital rights management are the most requested training areas, but there are many other skills that survey respondents identified as being needed. Additionally, in the comments, many of the librarians referred to their subject knowledge as an asset in supporting and in collaborating with faculty and students. They should be offered new and meaningful opportunities to develop the requisite skills that can be used in tandem with their subject expertise.
Library associations and other organizations meet some of the demand by offering inperson and online professional development courses for librarians in the workforce; however, this also represents an opportunity for LIS schools to offer postdegree training both on and off campus to the professional community. While the aforementioned have an important role to play to ensure that learning opportunities are widely available, it is imperative that academic libraries, for their part, firmly support the professional development efforts of their librarians to develop expertise for the new roles.
Even though only a small percentage of the librarians reported performing new roles exclusively, nearly half of the librarians stated that they fulfill both new and traditional roles, revealing that the new roles are gradually being integrated into current practice. The results demonstrate that Canadian librarians performing new or traditional roles have comparable levels of job satisfaction, the only exception being opportunities for challenge where librarians carrying out new roles reported greater satisfaction. This may reflect the fact that being involved in a new endeavor has a level of excitement that is invigorating and rewarding.
Generally, librarians responding to this survey believe that they have a significant impact on the academic enterprise. There is no statistical difference between those performing either a new or a traditional role; however, librarians performing both roles believe their impact is quite different depending on which role they are performing.
This study's literature review identifies a few studies on the new roles in the area of research data management that include Canadian participants. Unfortunately, the studies by Tenopir et al. that deal with research data services, practices, and skills development do not separately report the responses of Canadian participants, thereby impeding the comparison of their results with those of the present study. 53 The 2017 study by Cox et al. also examines research data management services in seven countries, including Canada. 54 While it surveyed library directors and not librarians, some of the results are relatable in regard to skills development approaches and needs. With a 23 percent (n = 17) response rate from Canada out of a total of 170 responses, it shows support for a wide range of internal and external staff development opportunities that match quite closely the ways the present study's respondents indicate they receive their training outside of professional work experience and self-teaching. It also identifies data curation skills, technical skills, knowledge of research methods, and data description and documentation as high-level needs similar to the current study's respondents who, in relatively large numbers, claim requiring training in these areas.
Conclusion
This study provides a snapshot in time and establishes a baseline on multiple aspects of librarians' roles in the Canadian academic environment including confidence levels, job satisfaction, and impact on the academic enterprise. While librarians continue to deliver services that are viewed as traditional, they are clearly engaged in the new and emerging roles and are anticipating a greater involvement in the five areas of investigation.
Canadian librarians are generally confident in their abilities to fulfill their new roles, but those performing functions requiring specialized skills report a higher degree of confidence. Despite this level of confidence, the respondents state overwhelmingly that they require additional training. They have a deep awareness of the skills and knowledge, mostly technical in nature, that they need to further their expertise. Professional development at this critical juncture is imperative.
Job satisfaction is comparable among the librarians performing only traditional roles, those performing only new roles, and those performing both roles. The only difference is that those performing solely new roles expressed a higher level of satisfaction in regard to having opportunities for challenge.
Overall, the respondents believe that they have a significant impact on the academic enterprise. This is promising, since, with a greater integration of the new roles, one would expect that, in time, they will see their impact increase.
While the survey results report on the Canadian context, they have the potential of being of benefit to all postsecondary libraries in that they provide a basis for investigation and integration into their specific environments.
What does the future hold? How will the role of the liaison librarian evolve in light of the functional roles librarians are assuming? How will the division between new and traditional roles change over time? What is the actual impact of the new roles that librarians are undertaking? A follow-up study investigating the evolving roles of academic librarians in Canada should be conducted in five to ten years to analyze how librarians have responded to the changing academic environment and reinvented themselves and the profession.
The survey questionnaire and the data from this study are deposited in the University of Manitoba's Dataverse repository, which is available online at https://doi.org/10.5203/FK2/RHOFFU.
